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MEMBRANE MODULE 
FIELD OF THE INVENTION 
The invention concerns a membrane module. Such modules are known. They 
serve for the process of separating a component from a liquid or a gas. They 
comprise a number of rod-shaped ceramic filter elements, which are arranged 
parallel to one another. Groups of such filter elements are assembled for the 
most part and are clamped at each end by means of covers. The covers thus 
run perpendicularly to the rods. The covers have a number of openings 
corresponding to the number of filter elements. The inside diameter of each 
opening is thus generally somewhat larger than the outer dimension of the 
terminal region of the individual rod. The intermediate space is filled by a sealing 
ring. 

BACKGROUND OF THE INVENTION 
Such a membrane module has become known, for example, from EP 0 270, 
051. 

The production of the individual filter element is associated, among other things, 
with an annealing process, which requires maximal temperatures. This can lead 
to a distortion of the material, so that the filter elements are no longer linear in 
shape, but-to exaggerate somewhat-assume a banana shape. Also, the final 
dimensions of the filter elements after the complete termination of the production 
process are not predictable. Deviations from the nominal size can occur. If a 
prefabricated gasket is attached onto the terminal region of a filter element, an 



excessive extension of the gasket, may occur, each time depending on the outer 
dimension of the filter element, in some cases, while in other cases, such 
attachment can lead to the circumstance that the gasket is no longer sufficiently 
tightly seated, or is seated with play in the terminal region. Both circumstances 
are associated with disadvantages. In the case of excessive elongation, this will 
lead sooner or later to a premature failure of the gasket, and in the case of an 
under-dimension, leakage can occur. 

In order to avoid this disadvantage, it is proposed according to EP 0 270,051 A2 
to process the sealing rings in a finished manner only on the inside, and then to 
attach the gasket onto the terminal region of the filter element and then to finish- 
processing it also on the outside. 

Such a process has the following disadvantage: 

After a longer operation, this leads to the fatigue of the seal material. The seals 
are then no longer capable of function and break down. It is thus necessary to 
change the seals sooner or later. The seals that are to be newly finished have 
the correct outer size, but they must again be attached onto the filter elements 
and must be processed on the outside in the attached state. For this purpose, 
the filter elements must be dismantled individually from the membrane module. 
This involves a considerable expense. 
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SUMMARY OF THE INVENTION 
The object of the invention is to indicate a process, by which membrane modules 
can be produced in a cost-favorable manner, and, in fact, such that the seals 
perfectly fulfill their sealing function and have a service life that is as long as 
possible. Further, the replacement of damaged seals will be able to be 
conducted easily, rapidly and simply. Furthermore, a membrane module will be 
created by the invention, which perfectly fulfills its functions, which is particularly 
tight at the sealed sites, and which is simple in construction and cost-favorable in 
operation as well as with respect to maintenance. This object is resolved by the 
features of the independent claims. 

Instead of the troublesome and expensive process according to the prior art, the 
inventors have followed another route: 

They have observed that the individual sealing ring need not absolutely be 
attached onto an original filter element for the purpose of its finishing during its 
manufacture, and the outer dimensions of the seal will still satisfy the 
requirements. According to the invention, instead of this, a holder is used, which 
essentially has the outer contour of the filter elements in the terminal region, and 
whose outer dimensions in the terminal region corresponds identically to the 
average outer diameter of the terminal regions of all filter elements. Each 
individual seal is attached onto such a holder ("dummy") and is processed on its 
outer surface, so that the outer surface has the nominal dimensions after the 
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processing. Then the finish-processed seal is attached onto a filter element. 
The filter elements, as stated above, have different dimensions in their terminal 
regions, and in fact, the individual seals have different outer dimensions from 
one filter element to another, which deviate from the ideal size. However, the 
inventors have recognized that this deviation is not important for the function of 
sealing. It lies within the tolerance range. 

The process according to the invention has the very decisive advantage that the 
dummy can be used again also for the production of replacement seals, which 
will replace damaged seals, which spares a large expense. 

The invention can be employed, whatever the cross-sectional configuration of 
the rod-shaped filler elements. The filter elements may have a circular, oval, 
hexagonal or polygonal cross-section. 

The invention is also independent of whether the terminal region of the individual 
rod-shaped filter element has an over-dimension or under-dimension with 
respect to the main part. It is particularly favorable to provide the individual rod- 
shaped element in the terminal region with a smaller size when compared with 
the size of the main part. In this way, a shoulder is formed between the main 
part of the individual rod-shaped filter element and its terminal region, each time. 
These shoulders can be used for the purpose of taking up axial thrust, which 
acts on the filter elements during the operation of the membrane module. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
The invention is explained on the basis of the drawings. Taken individually: 
Figure 1 shows a membrane module in a lateral view, with partially cutaway 
housing. 

Figure 2 shows an excerpt from a membrane module in the terminal region of a 
filter element. 

Figure 3 shows an excerpt from another membrane module, again the terminal 
region of a filter element. 

Figure 4 shows the terminal region of a filter element in perspective presentation. 

Figure 5 shows the terminal region of another filter element, again in perspective 
presentation. 

Figure 6 shows a terminal region of another filter element in perspective 
presentation. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
The membrane module shown in Figure 1 comprises a number of filter elements 
1.1, 1.2, 1.3. The filter elements are rod-shaped. They have a cylindrical 
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configuration and a circular cross-section. A multiple number of channels 1.1.1 
pass through each filter element. 

The membrane module also comprises a housing 2, which encloses filter 
elements 1.1, 1.2, 1.3. Housing 2 is also circular-shaped. It has a main part 2.1 
as well as conical connecting parts 2.2 and 2.3. Main part 2.1 has two discharge 
connections 2.1.2 and 2.1.3. 

A cover unit 3, which is found each time at the ends of filter elements 1.1, 1.2 
and 1.3, can also be discerned. Each cover unit 3 comprises a seal 3.1, an 
outer plate 3.2 and an inner plate 3.3. The inner plate 3.3 is made up in one part 
with main part 2.1 of housing 2 in this case. Components 3.1, 3.2 and 3.3 are 
joined together like a sandwich and are held together by screws. 

Channels 1.1.1 of filter elements 1.1, 1.2, and 1.3 are loaded with the medium to 
be filtered-see arrow 4. Arrow 5 illustrates the discharge of the medium. 

The so-called permeate-arrow 7-enters into space 8, which surrounds filter 
elements 1.1, 1.2, 1.3 and exits again from the main part 2.1 of housing 2 
through the outlets 2.1.2, 2.1.3. 

As stated above, seal 3.1 in the present case is comprised of a plate with 
openings. The plate is produced according to the invention as follows: 
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First, a blank of plate 3.1 is produced, for example, by casting. The blank is then 
provided with the named openings. The plate is now attached onto rod-shaped 
holders (dummies). These dummies have outer diameters that correspond to an 
average diameter of all filter elements 1.1, 1 .2 and 1 .3, thus to a statistical mean 
value. The sealing plate 3.1 is processed on the outside, for example, by turning 
on a lathe. In this way, the nominal size is produced. Then sealing plate 3.1 is 
removed from the dummy and attached to a standard filter element. The outer 
dimension of sealing plate 3.1 is thus not changed at all or is changed only 
slightly, so that practically there is no deviation from the nominal outer size. 

A filter element 1.1 with a multiple number of channels 1.1.1 can be discerned in 
turn in Figure 2. Filter element 1.1 is surrounded by a sealing ring or gasket 3.1. 
The gasket is clamped in two cover plates i.e., an outer cover plate 3.2 and an 
inner cover plate 3 .3. The two cover plates are held together by screws. 

In contrast to the form of embodiment according to Figure 1, here, a plate- 
shaped seal, which is assigned to all filter elements in common is not present, 
but there is rather a multiple number of gaskets, such as gasket 3.1 that is 
shown. 

In this form of embodiment, also, the process according to the invention was 
applied to the production and assembly of the seal. 
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In the form of embodiment according to Figure 3, the terminal region of the 
individual filter elements 3.1.1 is surrounded by a sealing ring or gasket 3.1. 
Gasket 3.1 -as can be seen-is shaped like a pot and has a conical outer 
contour. Only a single cover plate 3.2 is provided. 

The filter element 1.1 shown in Figure 4 has the cross-section of a regular 
hexagon. It could also have a round shape or other type of polygonal cross- 
section. 

The filter element 1.1 shown in Figure 5 is also of hexagonal cross-section. It is 
provided with a collar 1 .5 in its terminal region. Collar 1.5 has a circular cross- 
section. It is specified to be surrounded by a seal, thus as is shown in Figures 1 
to 3. 

The sealing element 11 shown in Figure 6 has a smaller dimension in its 
terminal region in comparison with its main part, so that a collar 1 .6 is present. 

It is understood that the process according to the invention can be applied to all 
forms of embodiment, relative to producing and introducing the seal. 

The inventors have further recognized the following: 
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The medium to be filtered also passes through the ceramic material in the 
terminal region. It thus reaches the seal from the channels of the filter element. 
Depending on the composition of the medium to be filtered, this may lead to a 
chemical attack on the sealing material and thus to a premature deterioration of 
the seal. 

According to another concept of the invention, it may thus be appropriate to 
reinforce the terminal region of the individual filter element on the peripheral 
surface and, optionally, also on the front surface. For example, a foil which 
surrounds the named surfaces of the filter element and which provides for the 
fact that there is no contact between the material of the seal and the medium to 
be filtered, is considered. 



